I
Geological hazards (Geohazards), when triggered by earthquakes and volcanic eruptions, usually cause severe damage and can result in huge casualties. Unfortunately, these natural hazards are often unexpected, seemingly unavoidable and frequently catastrophic in their impact on living environments. However, if such natural attacks can be detected in advance with a full understanding of their causes and processes, mitigations can then be taken to avert the worst effects.
The key to understanding such geohazards lies in recognizing connective patterns and linking different precursory phenomena together. In addition to geological and geophysical surveys, geochemical investigations, particularly along fault systems, can provide useful and even crucial clues toward this effort. In recent decades, many on-site and in situ geochemical measurements, and delicate laboratory analyses have become possible due to significant improvements in analytical techniques. Large amounts of geochemical data have been accumulated and integrated giving feasibility to the prospect of hazard mitigation through our better understanding of the processes involved.
After the 1999 Chi-Chi earthquake hit Taiwan causing thousands of casualties many investigations and systematic studies on geohazards, especially on earthquakes and active faults have been conducted in Taiwan. Many special issues relevant to this subject have been published, however, most are focused on geological and geophysical results and discussions (e.g., Central Geological Survey 2000; Wang et al. 2000; Teng et al. 2001; Tsai and Liu 2004 ) with very few discussing geochemical results. Recently a good deal of important geochemical data has been obtained and relevant conclusions made in regards to not only Taiwan (e.g., Chyi et al. 2001; Song et al. 2003; Fu et al. 2005; Walia et al. 2005a; Yang et al. 2003; 2005b, c) but also other areas/countries (e.g., Biagi et al. 2000; Heinicke and Martinelli 2005; Yang et al. 2005a ). In our reckoning, it is worth compiling the current achievements of these geohazard investigations for comparison with similar geochemical approaches worldwide. Therefore, we invited colleagues who have been working in the geochemical field for many years to contribute their experience and recent works for this special issue to demonstrate the recent progress in this field.
Totally twelve representative contributions have been included in this special issue. Among them, five papers focus on earthquakes, three on eruption-related studies and four discuss other geohazards, including poisonous natural gases at a fault zone and petroliferous basin, gushing groundwater in a tunnel construction project, and pollutants spread through flooding.
In the first group of five papers, long-term monitoring results have been widely used as a basic approach to the provision of important data to aid better understanding and surveillance of earthquake activity (Italiano et al. 2005; Ramirez-Guzman et al. 2005; Song et al. 2005; Chyi et al. 2005; Walia et al. 2005b) . From case studies in Italy, Italiano et al. (2005) demonstrate that cold waters, which are normally exploited for drinking purposes, can also suffer from geochemical modifications induced by seismicity. Ramirez-Guzman et al. (2005) report geochemical variations of hot springs in Mexico and suggest that they are sensitive to seismic activity and suitable for further monitoring. After more than a year of monitoring in Taiwan, Song et al. (2005) suggest that those sites with hot springs from deeper reservoirs and artesian springs from a smaller subsurface water body would be more sensitive and suitable for the purposes of earthquake precursory monitoring. Chyi et al. (2005) and Walia et al. (2005b) deployed soil radon measurement to monitor earthquakes. Chyi et al. (2005) find that time series register spike-like anomalies can be precursors of earthquakes. Meanwhile, Walia et al. (2005b) also note that radon anomaly is not only influenced by seismic parameters but also by meteorological parameters and the nature of carrier gases and fluids. To better understand the phenomenon, Walia et al. (2005b) suggest simultaneous recording of various gases (e.g., He, CO 2 , and CH 4 ) and meteorological parameters, together with multiple continuous measurements of radon are necessary. At the very least, it is worth noting that automatic continuous monitoring technique has become more important in recording the short period of anomalies/ precursors (Chyi et al. 2005) .
In the second group of three papers, systematic geochemical studies of fumarolic gases at Mt. Etna, Italy (Pecoraino and Giammanco 2005) , the Tatun Volcano Group (TVG) of northern Taiwan , and lavas of the Bicol arc in the Philippines (Andal et al. 2005) are reported to better constrain their magma sources, understand volcanic activity, and estimate potential geohazards in these areas. Pecoraino and Giammanco (2005) explain some anomalous changes to gas compositions in terms of progressive gas releases from separate batches of magma that ascend towards the surface in a step-wise manner. They suggest that magma keeps accumulating beneath the volcano, thus increasing the probability of a new large eruption at Mt. Etna. Lee et al. (2005) conduct the first systematic analysis of fumarolic gas compositions at the TVG, where hydrothermal activity is quite prevalent and the area considered volcanically active. By comparison with other volcanic gases worldwide, the TVG gases show typical low temperature volcanic gas composition with high methane concentrations and H S 2 /SO 2 ratios. Furthermore, most TVG gases fall in the range of hydrothermal gases and exhibit affinity with convergent plate gases. This suggests degassing sources for the TVG gases are closely related to the subduction process in NE Taiwan. Based on petrographic and geochemical data, Andal et al. (2005) determine volcanic-product types and their associated hazards in the Bicol arc. They conclude that the hazards generally associated with eruptions at the three active volcanoes in the Bicol Arc are lava flows, pyroclastic flows, airfall tephra, debris avalanches and lahars. These geohazards, specifically debris avalanches and lahars, have been the cause of huge disasters in the surrounding communities.
In the third group of four papers, Etiope et al. (2005a, b) report high carbon dioxide and radon concentrations at a fault zone (Italy); and high methane and hydrogen sulfide seepage in a petroliferous basin (Greece), respectively. In the first case, huge emissions of carbon dioxide and radon are potentially fatality to humans and fauna. In the latter case, methane is seeping in potentially explosive amounts and, hydrogen sulfide gas concentrations are high enough to induce toxicological diseases and be lethal to people. In addition, such gas-charged sediments in the seafloor and their bubbling plumes present a high risk to offshore construction. Liu et al. (2005) , investigating gushing water during the Hsuehshan Tunnel construction in northern Taiwan, measure carbon and tritium isotopic compositions and recognize two different recharge sources for the gushing groundwater. Such isotopic compositions reflect local hydrogeological characteristics of the rock formations along the tunnel and are helpful in assessing excavation methods. Knittel et al. (2005) recognize that flood sediments contaminated by material derived from waste dumps and tailings constitute a considerable risk for land use. They further conclude that flood events may spread contaminants over large areas, where tailings and waste dumps are not sufficiently protected from erosion.
Over all, this special issue collects representative updated results of geochemical investigations of a variety of geohazards worldwide. In addition to the important basic data in different areas, readers will learn the most recent analytical techniques and approaches being applied in these works. We expect it will become an important reference for not only geochemists but also those who are working and/or concerned with the topic of geohazards.
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